Liposomal delivery of the herpes simplex virus thymidine kinase gene in glioma: improvement of cell sensitization to ganciclovir.
In this study, we investigated whether the regulation and the copy number of the herpes simplex virus thymidine kinase (HSVtk) gene increased the sensitization to ganciclovir (GCV) of glioma cell lines (Rat C6 and human U118-MG) using liposome-mediated gene transfer. Three recombinant plasmids carrying the HSVtk gene driven by the thymidine kinase promoter in single (pAGo) and double copy (pYED) or by the human cytomegalovirus promoter (pCMVtk) were used for the transfection. The DNA delivery was optimized by screening a panel of cationic liposomes using Lac-Z and luciferase as reporter genes. The efficiency of transfection reached 33% to 36% in vitro but only 18.6% in vivo after an intratumoral injection of DNA-liposome complexes. Moreover, after transfection of the three plasmids, the cell-killing effect of GCV was evaluated. A significant enhancement (four- to fivefold) of the cell sensitivity to GCV was shown in pCMVtk and pYED as compared with pAGo-transfected cells in both cell lines. According to the plasmid, the effect of the HSVtk/GCV system was confirmed by in vivo experiments and was objectified by a higher tumor weight reduction with pCMVtk (49%) than pAGo (27%). From these results, we conclude that (1) the gene transfer can be achieved by cationic liposomes both in vitro and in vivo and that (2) using this type of vector, the antitumor effect of the HSVtk/GCV system could be potentiated by the up-regulation of HSVtk gene duplication.